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(54) TARGET FOR SPUTTERiNG, MANUFACTURE THEREOF, PHOTORECORDING MEDIUM 

USING The target, manufacture of the photorecording medium and 

PHOTORECORDING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To remarkably improve C/N, erasure ratio, sensitivity, recording 
and erasure repetitive properties by using mainly Ag, In, Te and Sb as the constituent elements 
a recording layer in a photorecording medium for erasing a record by phase variation of a 
substance bearing a record, and specifying their respective composition ratio. 
SOLUTION: In a phase variation-type photorecording medium such as CD, the constituent 
elements of its recording layer are mainly Ag, In, Te and Sb and the composition ratio of a, p\ y, 
5 (atomic %) is set to meet the relationship: 1<a<6, 7<p<20, 20<y#<35, 35<5r|70, a+p+ y+5=100. 
In addition, the photorecording medium comprises a first dielectrics layer, a recording layer, a 
second dielectrics layer and a metal or an alloy layer that are laminated on a substrate in that 
order. In this case, a guide groove on the substrate is formed in such a way that it is 0.25-0.65u. 
m wide and 250-650&angst; deep. Further, the photorecording medium is rotated within the 
range of 1.2-1.6m/s of rotary linear velocity and a semiconductor laser is used as an irradiation 
light source to be used when information is recorded. 
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a + j3 + y + S = 100, flLa^jS 
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^S9!^i-5rt*W»ti-5Bt*«l 5K«©3tlEftj« 

IHM18] IS*rSl{d*J^-C, iEftJi©±*«fife 
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75-) , StitiWAu (#WHg6 1 -2 7 0 1 9 0 
t) , Pd (mfflVB 6 2- 1 9 4 9 0f) ft t'fci&Sq L 
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5 7 - A!+^{c:(£« $ tiX It t »fc l > ft if 

[0 0 0 4] JE(C, ^¥l - 2 7 7 3 3 (S 
b.Te., ) .-v Mv Crr-0. 4ga<0. 7, 50 



#0H¥9- 2 6 3 0 5 5 

4 
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V^*fR*-fv hRXfiZoUm, RIR^r&Sr^v^L 
fc„ 1-fcfc>*), *»K^iirtf (l) B»£fi.5*Jft0> 
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a+S+T+i=100 
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«*4:r5*E«IE#, (4) mite (2) 
fc*sv*-C, CftJI^ffiG (l) <ofi^«fiffl4-«foft$fk 
EiS*t£K'£> "9 , ^o^KfiUo ilfiSfeA g S b T 
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[o o i 4] #?PJ^J;tUi\ (6) WE (5) 
«>jtffi««Eft*ria(Eil&i£Sl. 2m/s~5. 6 m/ s 

(7) hue (6) GDftEH^SH'&^T, Efi^rSC^P 

WM (Pulse Width Modulatio 

n) *A-e*>5c:i:S:1#t»i:-r5*E»*ft, (8) gj 
E (7) (7>3tE»*jSfe»Ji*i^T, ffi*E»«*<ofl|-§-3CII 
^iC^ 5 EFM (Eight to Fourteen 
Modulation) fc5^!i^©K&SII|;£^£ffl 

t,\ if-E&^©(f^-v^/NVu^{t:$ttT^5 
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5 g (3 g 2 3 

1 7S V ^38 
32S6S73 

a + i3 + v + 5 = 100, fBLa^^ 
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(10) (tils (9) (Cjo^T^-^s/ h4>(C±{CSb 
ft*— f v k (11) BUlE (1 0) tCjol^T, = 

*^*a^St>VXtt^rtvlc:j£v^M©Ag I nT ej© 

d ^4 5 0 A 10 

[0 0 16] *3PJ! l::J;;ft,f±\ (1 2) 

HJBWftfcUT, Ag, I nMT eCD^fr^?S-a-L, 
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-r^fiuie (9) ©^My^y^ffl^-yj/i-ffliii* 

ffi, (13) 9—fv YWM'Prb L"C, Ag, In, T 
eMS bW^ftSrS-g-L, 5 5 0°Ctl±8 5 0°CWT 

t Sr#®t1-Siufe (9) W^y^Ui'^ffl^-yj' 
h<OWi&Jj : £, (14) Buffi (1 2) Xli (1 3) K*5 

^x9—fv hsas«moxsi t-c, »jsia«£iTK 

#m*->fy v<owk)s^ as««**b4 0 
[ooi7] *fc, (is) fife 

O), (i o) xii (i i) o^y^y ^9m9- 

fy Y-<7>X;<y?})lsymz. s 7 )Vzll/-)J^\zMMlj7, 
£0mo l%£(±10mo l %JU~RI-£Lfc;!/;*£ffll^ 

(16) tufE (9) , (8) XII (11) <DXs<y9.<J 

£ . 

3X10"'ipS5X10"Torr 

fcK^i-srtSrwat't-sirK (15) ©JtelEfik&ft 
<75j5g|g*-ffi, (17) y v^m, x^s/^y 

/^-rtlcitA^-tirSr b*¥f%kk-f SANE (15) ©ft 

[0 0 18] 5t*»WtJ:ntf, (l 8) Sfjffi (l) 40 

fcfcVT, ffi»:Jf<£> X&fUf&TullAg, In, Te, S 
b®3t, <itl r><Dytm<Om\L<fai$£.Tl/X\* 
mit®Z<at?Z.b&ftWlb-i-ftmMMfr. (19) MS 

(is) ic:*j^t, mmm^^mmco^^m^p^K 

i t> l o;$s T e - N T- 3 r i i -f 3 XCfttt 
ft, 

[0 0 1 9] 

t5„ Ag, In, Te, S b Sr^tf 4 5c^(75ffiX ffcM 

k LT^tt5m,tt, Eft (7*A- 50 
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7r^{k) ®a-iis, (Mink) a 

te (l) (Db&VX'hZiK *txA#4Kftifi**H4«r 
ftaeti, £<bi~mife (4) i;*Lfcitt«aLt^ 

[0 0 2 0] ft^ki&^-ai, £&S£>£j£tt£ftl£ 

Wftflfc^Xil^^nT^y ->x, 7"!f7*-K*JSr* 

*»*J:*± 5%tt^«flRa6i:#*.6ii5. I2«il4 1 l- 
*4n54fclI<o«ar±x»|5iJf*fcttf|^N»EIJHSt*ii 

^°^-y^aij$tL5^l'li^ B B B {7*jvy 7 ?.) 
Vtmb-ti. *SA*«ttX«EHff tr-* ©^MMM* t> ■> 

[0 0 2 1 ] IBftJi^ro-f^fe^ffi, fct;t 

ffSHbfe, ^fc^^flrl-fi, FT— I R , XPS§ 

fc^^i/^y •y?9-#y k fttflUKfrifclc £ 9 SUJE 
^n/cteSlcOJiffi LTfil 0 0~1 0 0 0 A, frig 
\Z\*\ 5 0~7 0 0 A£"f 5£>Ja s «fcV\, 100Aii9» 

£ft< £fc 1 0 0 0 AitJffVtit&TiS— £*g 

[0 0 2 2] y-yh^l-, ±}£S b i*;V3/</f5 

jS^tf/Xli^ft^ifi^fflfifcOAg I nTe^^it 

a VBfflik) £fifV\ W±li"i 9 9 i^$l3@fit 

fclEftW^^ffS^Afllfc^MMIp. 1 0 2^J a 
panese Journal of Applied 
Physics Vol. 32 (1993) pp. 5 

2 4 1 - 5 2 4 7WE*Sivc^aJ:5 4, «JISSftA 

g S b T e 2 t T=^)V7 rXffiln-Sbi WZiffi^ffi 

Mb LTiSnt-sr t^itiicit), iH*JtiSi*<fi/<7 

- -C-12& - ?h ± o» <o. m l * Rfte & %eftiitt*w -s r 

[0 0 2 3] 74 hfflfjgav/XttMiEIME 

s«ig^*-rsft^Sffeiaj*s.t>'/xtt^n^i£^iafi)c 

cOAg I nT e 2 ^Bl^Wfiig«, «X.f±*^-^'-> h 
^»#LX^[i]WT-#^ix-5^'r yf-^ (X^zSC 
u , 1 = 1. 5 4 Acoij-^-, 1524. 1° ) «t *> 
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A g I n T e j ( d ) # 4 5 0 kU 

m Lxh^^mmm^n o^t<nx% zimwnz 

[0 0 2 4] *%:W<OX^y? y ^sfm?-?V h£JS 
JE'pH3 X 1 o" ^ p ^ 5 X 1 O" 6 Tor r T'foSrt 

T) ^T-t, **aa«<ett3l«:tt1-wi:Kj:*), A g 

I n T e 2 i S b i COT*^7 7 XtefrbWffeaB A g S 10 
b T e 2 t T^ivy r^In-Sbi (OiStB ^fiSr^ 

^-tg^^/^lrOmo l°/.H110mo 1 %UTi&£L 

[0025] m^<D^.mt^m-±5%&.T(Dt^mz, 

-©^-yyhSrftott, B»R«s|Jll*0>Ni/Ar 

[0 0 2 6] R¥0&S0fc¥ifi6-:Rtt& LTtt, A 
g, In, Te, SbtofO^-ftVfr—m&.-kkft'&l, 
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WCUiTe-N, S b -T e - Ni^ofcfkf g^ 5 # 

£ LfcU$(c, o/w©I 19 £ Llfi]^wi^±{c i 9 

5 0 fctxlf. FT-IRtlt T e -NtCi^P^lR^ 
fi5 0 0~6 0 0 cm"' tfiSfC-ttOt*— Sb 
— Te— Nfi600~6 50c m ' tti£f- ■?:<£> 6* I|X f- 

[0 0 2 7] Sic, *3BW©E«Jl»^tt$5>*Stt 
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tSrt^Tf 5 0 -#l<tLTI±, W4-148 8 
^l-|2*$nri/'«a5E* (B, C, P, Si) ^ 

0, S, Se, A 1 , Ti, V, Mn, Fe, Co, N 

1, Cu, Zn, Ga, Sn, Pd, Pt, Au^iSjff 

[0 0 2 8] *K*«9I«r«ttBiafiK:*-5*ttH-t-a. 
El 1 tt**Wro«j*WISr^-f fc«5T*>5. 1 ±K* 

It*® OfflRttftM) 4, EUH&MIB5#tBtttS>tiX 
[0 0 2 9] SKiroW&ttilfittfy*. -trySs/^ 

H«fji, T*!)/u®m, ^tf*~>mm. xy^^^m 
jk, y n- mj/u— ^^-u-^a-frfWHi, #y^ 

7yf*ill ) ABS«I, 

JoH4 % ft¥#tt&t*©,6T**y h 

wig. r * y l v \, * fcss 1 t 

[0 0 3 0] {ftL, *«M»3tlE»*SCft:**#»x.^1i 
4 = y/^ hr-f^? (CD-Erasable) l-f£; 

S^rt^ W>v—-f) (DOS (vfc^S^fiMB) * s o. 2 

5~0. 6 5 ( tf m) ffilfCJiO. 30-0. 

55(im, -?-fflirt«^i2 5 0~6 5 0^^ 
Hp— A (A) ffIt(i3 0 0~5 5 0Ai4otl^ 

t LXmmk<Dyy>^-fjum^ (PPm;Push 
Pull magnitude afterrecor 
ding) tmfeZfrX^Z (CDffit&#.Ba.) . -?■ L 
T> ^CDfQllii, PPmtfO. 04~0. 15. jifSt- 
(±0. 0 4~0. 12, SdKlCfiO. 0 4~0. 09i 

TffiJEL, 4*ii>OwOllHI*l»ttojB*tiJlt5 r 

[0 0 3 1 ] Ltli 1 S i O, S 

iO a , ZnO, SnO.. . AhOs, T i O2 , ln : 0 
0 , MgO, ZrOii fO&mkitWi ; S i 3 N, , A 1 
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N, TiN, BN, Z r N*^rof{t«5 ; Z n S, In 
, S 3 , TaS, ft t'<Dmtm ; SiC, TaC, B^C, 
WC> T i C, Zr Cftt'»j^M^^V-\f^ Ktt# 

JI s ^ © »^ 
-Cfc«fcv\, (&L, SB3RH4«f|S2, 4 ©ISLSftfBftJi 3 

^>'y* y >^}£, 7 , 7XvCVDiS > ftCVDS, -Y 10 

[0032] a? 1 o>mnfra mmnmm) 2 owp 

£ LTIi 500-2500 A, $f iit-li 1 2 0 0-2 3 

ooAinffl^<ti/\ 5 o o AJ; 19 i>W< ftSiffifSft 
tt^flHi LTcD$«fifc£ft< ftD, IC2 50 0 

i4c^-r<*5.'*fc s sj«K:i6i:r«fliJi*#Ji{W 

SrifetS. I2©it«:i WttffifIB) 4© 
JKJ¥t LTfil 0 0-1 5 0 OA, ifilidtil 5 0~1 20 
OOOAifSWAU^. 1 0 0 A J; <o hW< ft3£» 
flttffiff « £ L-C©Htl^l±fc 3 ft < ft 19 , i»:i50 
0 A J: <0 ti¥< ftSt 1 . 2~5. 6m/sCO$5H©?jT 
aiH£i»affl#-Cttfll L JMB*l**£li**< ft 

[0 0 3 3] ' K&h&fclBWI 5 i: LTtt, A 1 , Au, A 
g, Cuftifco^JRW^ i.fett^rix^ro^ftt'^ffl 

Lfc&g-C'f-tft^fls, i§fiJftfi€r^ttJt-rw *t^<o® 30 
^fiSr«»1*5*ift^K*t5«5i J M* U\ ^©<fc 0 

£, ^•y?!)/'^ ^XvCVDS, jtCVD 

£o-C«T"£5o KM&SWI 5©g|||[t Ull. 30 
0-2 0 0 0 A, #filf£(i5 00-1 50 OAi-f^©' 

[0 0 3 4] *$ffl<DX'*y# y V/^-^yhfttfi 

ft) , Eft, W433iWJB*l£fflv^5««Ri:LTttu 40 

w * pftftt*a-*«t©>4S3«fflBit6-c-fc5„ iticie 

[0 0 3 5] 

[*J£#J] KIT, »t«K:J-oT**Ht:*ff»K:IMl 
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60t'fiftV\ 
[0 0 3 6] 1 - 8 , tb^jJII 1-10 

1 nTe.^SfS^^P b(Dffl. 
fig, ,Rl>*^;ft^£ffl^/c*J£©xV*?#t£, /<- 

h*>9 iSL^IUlHltS (O/WHI*) £^1% (go. 
5 jim, m& 6 0 0 AT* Y=7v? . 6um<7)? 

IV— y^ffM 3ixT^S-Ky*-^-hxY^^StR 
(J?£l. 2mra) tZnO' SiO!ii'f)45ilffl 

^ttftjf (J¥3 2 0 0 0 A) , mmm 2 5 0 

A) , Z n S • S i Oia»P,fc33B2<D«ttfl-Jl (ff § 
30 OA) , (A'l-Si (Si 

1. 0fifi%£-£ir) ) frbftZEMMiMm (f*i0 
0 0 A) , uvtta- hB Mtfill,' J¥£ 1 0 u 
m) Sr^ft-Cx-c^^^f^fiSLfco ftfc\ ffiftjf©;^ 
v $ y >^mt=W&^ 9X10"' t o r r T\ T >V~d 
V1J^ £Aft, 4 X 1 0"' torrlCLTRFpowe 
r 4 0 Vy hT'ffftofc, 

[0 0 3 7] ■ri'^^W[altei^jia<±l. 2-5. 6m 
/ s ©tail ro-r -f * * fcftjgftigMg-efflJt (ffi 
ftS£) L, fll^-SE»l*at4EFM*m*SCSrfflv\ u- 

^{t:L-TfE«LfCo ^^P— y--»i£ftfi7 8 0 n 
m, ^uyXWNABO. 5T**>5„ X-f * * 'frftCD 

fflwfffBffiti, i^^3**t,-A»fttM4 (c/N^5 
5 d-B, ^"feit (E r s) g-3 5 d B) ^Trf?—? 
y Y t Z ti * m ^ X f^K L fclEftgiiflfigT* S r t 
5r«L, U^U2fi&$?ft#t£ (5 5>C/NS4 5d 
B, -3 5<?B5&Jt (E r s) g-2 5.d B) Sr^1"^ 
-y? h t ZtlZm^TW Si Lfc|Eftl*lfigT-foS t 

tip m Ltzfzmmm&X'hz ^ t ^*-r„ 

[0 0 3 8] ^©^, A g , In, T e , S b Ztl? 
nwffififtJta, /3, v, 6 (JS-7-%) /JS^^S'^yv^ 
^-y->KU 0. 5^a<8, 5^j3^23, 17 
Sy^ 3 8, 3 2g5g73T'fe5t^ ^ UTteftS 
llfifei: LTfil Sa<6 1 7g|3^20, 20gyS3 
5, 3 5^ 6 ^ 7 0T"£>5i:£, Sjf4f^^tt» 
e>^TV^ri^^5 0 ftfc, H#S0iJl~8T*Jll^fc 

2 5 X-'fibftfcf -f ^ ^ COi^ji 5 m/ s B#<7)-T 

[0 0 3 9] 

(1) ] 
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[0 0 4 0] 







m m * 


7 s jf ^ 


o/ffifty 




Ag 


I n 


Te 


St 


Ag 


I n 


Te 


S b 




sums: 




(at.*) 


(at.*) 


(at.*) 


(at.*) 


(at.*) 


(at.*) 


(at.*) 


(at.*) 








4.0 


15.0 


25.0 


56.0 


2.0 


13.0 


24.0 


61.0 


3 


12.000 


mm® z 


4,0 


n.o 


28.0 


57.0 


4.0 


12.0 


27.0 


57.0 


3 


15,000 




7.0 


11.0 


22.0 


60.0 


6.5 


9.0 


21.0 


64.5 


3 


7,000 




1.5 


10.0 


23.0 


60.5 


2.0 


11.0 


28.0 


59.0 


3 


8,000 


MfaW 5 


3.0 


8.0 


19.0 


70.0 


1.0 


7.0 


22.0 


70.0 


3 


10,000 




0.7 


5.0 


30.0 


64.3 


1.0 


7.0 


28.0 


64.0 


2 


8,000 




4.0 


8.0 


23.0 


65. 0 


2.0 


7.0 


21.0 


70.0 


2 


10, 000 




6.0 


21.0 


20.0 


53.0 


4.0 


19.0 


20,0 


57.0 


2 


13,000 


] 
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] 










si m j* 




oy»u 




Ag 


I n 


Te 


Sb 


Ag 


I n 


Te 


S b 








(it.fi 


(at.*) 


(at.%) 


(at.*) 


(at.*) 


(at.*) 


(at.*) 


(at.*) 








1-0 


10.0 


15.0 


74.0 


1.0 


10.0 


13.0 


76.0 


. 1 


200ETF 




2.0 


3.0 


10.0 


65.0 


1.5 


4.0 


8.0 


86.5 








8.0 


20.0 


55.0 


1T.0 


11.0 


17.0 


63.0 


9.0 




200&TF 




10.0 


1.0 


40.0 


49.0 


7.0 


0,1 


37.0 


55.9 




2Q0&T 




11.0 


9.0 


30.0 


50.0 


8.0 


7.0 


26.0 


59.0 




200&T 


Jt*M6 


15.0 


6.0 


5.0 


74.0 


13.0 


5.0 


4.0 


78.0 




200ETF 




27.0 


23.0 


40.0 


10.0 


20.0 


31.0 


45.0 


4.0 




200&T 


Hs|kM8 


27.0 


B.O 


25.0 


40.0 


32.0 


5.0 


25.0 


38.0 




200£*T 




10. 0 


15.0 


28.0 


47.0 


7.0 


13.0 


26.0 


54.0 


3 


BOOJ^T 


fttfEfllO 


11. 0 


11.0 


22.0 


56.0 


8.0 


9.0 


21.0 


62.0 


3 


500&T 



[0 0 4 1 ] Jfctfcfll 1 1 

[0042] mmm9 

0, 1 5mo \%M&L1tT/l'=?>#X&m^XXs<y 
MLmX(Dfa±.mmbtl, l Omo l%^iti:I« 



<D#£4SB»bixfc 0 'f'-et, Te-N^Sb-Te- 

U aft»ttWCRRe*ix5t^-ett4V^ E5f2 (N 
2 /Ar+N 2 ) ^3mo S i 

lfi±l:i O O O Ajpfc^lRLfcf-v^uSrFT - I R 
SiflffifcT#flfU Omo 1 %<DV>7Mctt-tZ>mm 

[0 0 4 3] aiJ&*«feaw»l**fl=«)l¥»iH:£tT«)ii 9 



(«j£#ifc) 

SB : IFS-113V (BrukerlFT-IR) 
it ^ : S i C 

ft*PS : MCT (Hg C d T e) 

t-A^/y y*- : Ge/KB r (4000- 
3 . 5 u m~?4 y — y ^ /UM, ( 700- 
12 Mm-7/f7-7^/VA ( 250- 



-600cm 
-100cm" 1 
- 60cm 



[0 0 4 4] 



(9) 

15 

$MMI=4cm" 

mW\B}$k= 2 0 4 80 (4000-600cnT l ) 
5 1 2 M ( 700~ 60cm"' ) 

fP7>f !Jy^=2i (4000-600cm _t .) 

- 4 fg ( 700- 60cm" 1 ) 

#flBtt*sf = S i 
fiffi^|iE = Me r t si£ 

*10* [<2] 
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N 2 /(Ar+N 2 ) 
(mol*) 


Ag 
(at.*) 


I n 
(at.*) 


Te 
(at.*) 


Sb 
(at.*) 


*1) 

(mW) 


*2) 

o/w mr> 


0 


5.5 


9.0 


21.0 


64.5 


12 


7, 000 


3 


5.2 


8.5 


20.0 


66.3 


12 


15, 000 


6.0 


5.3 


8.8 


22.0 


63.9 


13 


20, 000 


10.0 


5.5 


9.2 


21.2 


64.1 


14 


8, 000 


15.0 


5.1 


8.3 


21.6 


65.0 


23EJLL 


100ETF 



* 2 ) y * Hiasfcirt- s £ 

[0 0 4 5] tk^^J 1 2 
HJtI0iJl -8©* — H-^StlSAg I nT e 2 <£> 

isa^y- o&mtt 450 a«tt-*>5. Kffifj 2 1 m-m 
fct-Afy t-X'&&?v>ifms o o Aoto^f^KL, 

HJg^J 2 R«©7*-f * * fcft« Lfc„ r (Oifcttfll 1 8 © 
T f -<^^(7>^ii$2m/sBt»^— /<— ?4 h&&.&M4 
iZTjk-f 0 tbR#] 1 2 TiiHitefi) 2 fCjt^T C/N, 

[0 0 4 6] JttSP'J 13,14 
Hffitfljl -8©* — J*y hX'lt, B&'PtX'hZ A g , I 



ft 5 5 0*0(0:8 5 O'CWT-CfeSo Hffiffi 2 tPS]— » 

j*"eEtm*»*flf#5oo , C©fc0> (tb«^ji3) t 

9 0 0t©t)© (itlS0iJl4) SrfESSU HJS0i!2PUi 
[0 0 4 7] Hig^iJ 10 



1 0 0 0 Ii|y±^M4 (WTIrIC) . 

0. 25-0. 6 5;(mt*lrt»©S^2 5 0~6 5 

[0 0 4 8] l l 

45-JBORffS:S{k*-a:fcUJl^li, HJ£#iJ 2 i * ofc < ID 

eftsr*3t^-r. ^3<j;<9, sg i ro^mftjfwffiw 

40 5 0 0 -2 5 0 0 A, !EHJI©JSgff;i5 100 — 1000 
A, '^2(75p«ftS(DSIff^ i 00-1500 A, 
Jf ©flU¥^ 300-2000 AT'fcSBf, jUIE^St? 

[0 0 4 9] 
[S3] 



(10) 
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*2) 








&2© 


TEtJtirJei 


«D WO 


o/wiEiia 






2,000 


250 


300 


L.000 


12 


15,000 


O 




1,500 


250 


300 


1,000 


12 


15,000 


O 


0 


2 


1,800 


200 


250 


1,000 


13 


20,000 


O 


a 


3 


2,400 


200 


250 


1,000 


14 


8,000 


O 


a 


4 


500 


200 


250 


1,000 


14 


1,000 


O 


n 


5 


400 


200 


250 


1,000 


16 


300 


X 


0 


6 


2 700 


200 


250 


1,000 


15 


800 


X 


0 


7 


2 000 


SO 


250 


1,000 


16< 


600 


X 


» 8 


£, UUU 


1 1 n 


250 


1,000 


15 


1,000 


O 


» g 


. 2,000 


300 


250 


1,000 


13 


12,000 


O 




10 


2,000 


400 


250 


1,000 


13 


10,000 


O 


a 


11 


2, 000 


700 


250 


1,000 


12 


8,000 


o 


0 


12 


2, 000 


1,000 


250 


L, 000 


11 


5,000 


o 


p 


13 


2,000 


1,200 


250 


1,000 


10 


700 


X 


a 


14 


2,000 


200 


80 


L.000 


16 


400 


X 


o 


15 


2,000 


200 


120 


L.00O 


15 


1,500 


O 


a 


16 


2,000 


200 


400 


1,000 


13 


7,000 


o 


o 


17 


2,000 


200 


600 


1,000 


13 


4,000 


o 


n 


18 


2,000 


200 


800 


1,000 


12 


3,000 


o 


0 


19 


2,000 


200 


1,000 


1,000 


11 


2,000 


o 


o 


20 


2,000 


200 


1,300 


1,000 


10 


1,500 


o 


o 


21 


2,000 


200 


1,600 


1,000 


10 


600 


X 


n 


22 


2,000 


200 


250 


2,400 


16< 


1,000 


X 


0 


23 


2,000 


200 


250 


1,900 


15 


1,500 


O 


0 


24 


2,000 


200 


250 


1,300 


13 


7,000 


o 


0 


25 


2,000 


200 


250 


700 


12 


9,000 


o 


a 


26 


2,000 


200 


250 


400 


11 


1,200 


o 


n 


27 


2,000 


200 


250 


250 


11 


200> 


X 



(a) mmm 1 1 <d i - 6 nm i mmw-m^mmm. 
mmm 1 107-13 mmm^mm^, mmm 1 1 
®i4~2i ttm 2ttm&m<i>mjfyiSk, 1 1 © 

2 2-2 7 ttBLtttk9MottW.1ASki:$ti>i: 30 
[0 0 5 0] 

<0 T&L¥rti<r>Mm • A±fc»j*-?£fc. jjlTfc. fit* 1 ! 

(i. 2-5. 6m/s) x'tDm^m^miitznmt 

2 ) 5&jft£ 1 ©aa»Jl £8**31 2 !^-rg«J*l~iIJl-f 
£r£T\ 8^fcfctth,fctS3E{fcSft^**&£# 40 

3) 3MS«©3grt»©^ (SiSiB) Sr4*jEft:i-« 
Zk\z£ <0 , CD-ROM, CD-Ri©£ikl45i&£ 

4) |E»Jlt^**b5fl:i)tfl|Jt«:1»J£flSi-5-fc-C, $ 

a. 

5) &m(DmBttmmti-?>ztx\ immm a. 

2-5. 6m/S) T"<7)^titii-lStL/ct@^t:®*X 
-f**£rg#-C'£3 0 50 
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10) ±IEgE«itEfl:©flESe4:.f^»i-4IRwU*tt-»i: 
1 l)_±IESES«Eft:o82SJiSrf^»-t-5IR©aiSH-Wi: 
1 2) ±12*-^-;/ hw£*tt»ji:friifc©-o**fK1- 

■So 

1 3) ±12*-^;/ h05S*«j»ii*j£©flfero-o2:fl| 

1 4) ±12^-^5/ h<0S*W»i6:frffi:©3fe£&-e*9 
•5, S^LfcfflSfl:E«l«frSrffl»i-5*«=S:ffi«-r 
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1 5) »*«9, 10,1 lwrnfriz.sd.mo?-'? 

yh*fflV\»*Sl, 2, 4SE«(0ffi»SS:f^Ki-4 

i 7) ff#Jf i 5E©»^jt^ffiro^T*fo>?, 
1 8) W*ifl 5, 16, 1 7tvf;h.a»©#tt'T?fBHL 

1 9) If*ill 8©|B«JiOttliSr3EKl*Sft-*-5i4: 
©i^«fc»>, O/WlHlScSriOiRiiS-ariirttf-, BfS 



(11) fif 9-2 6 3 0 5 5 

20 

* [m i ] *wmmm&&<r>-m<»mtfm. 

[02] h»»tK5trt-5UE, «HiB«lKf»»a 

[0 3] hWWSrSiifii-aiR, SRtelftffftia 

[0 4 ] IH-»)5gW^-y y h -e»*?L««: 5 0 0Ai 

10 [05] Ag- I n-S b-T e -NJjgOFT- I 
H^lr«t?tfc0 o 
[06] if A— (Dm. SSi^r>a^§tC» 

L7t0 o 
[ff-^roi&BJ] 

1 StS 4 ^2©SltfrI 

2 ftiosMtwi 5 &mxit&&m 

3 fE^Jl 



[01] 



(5) mmn 

(4) «208t*i 
(3) £11 

(2) I10I1M: 

(D I S 



[02] 



so 



-1 -60 



40 



30- 



20- 



-20 



10 



10 II 12 13 
Peak Power(mW) 
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is 



16 



(12) 



6 3 0 5 5 




(13) 



2 6 3 0 5 5 



me) 



0.2 

o.i a 

0.16 
| 0.14 

| 0.12 
= 0.1 

I 008 

£ 0.06 
0.04 

O.02 
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-•- «90 JT446 , 





0.20 



0.30 



0.40 O50 
Groove WidlMpm) 



OjSO 



0.70 
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